In this article we study the effects of Election Day vote centers on voter turnout. Specifically we examine Texas and Colorado's experience with alternative arrangements for the number and location of Election Day voting places and its impact on voter turnout in the 2006 and 2008 elections. We test our hypotheses at both the aggregate (i.e., county) and individual levels. We find evidence that vote centers increase voter turnout in presidential and midterm elections, and particularly among infrequent voters in midterms.
INTRODUCTION H
ow elections are conducted, where, when, and how voters are allowed to cast their ballots on and before Election Day, has garnered increasing attention from those studying election performance, specifically turnout. Though the study of election administration is not a new topic (Gosnell 1927; Merriam and Gosnell 1924; Asher 1982) , it has gained greater significance in explaining an array of important behaviors and attitudes among the electorate. Ansolabehere and Stewart (2005) were among the first to detect the empirical importance of ''institutions of electoral administration, such as the administration of local polling places (2005:386)'' to explain the incidence of voter undercounts, i.e., when voters fail to register a preference for an office on the ballot. and others Brady and McNulty 2011; Gimpel and Schuknecht 2003; Haspel and Knotts 2005; Dyck and Gimbel 2005; Alvarez and Hall 2006; Atkeson and Saunders 2007; Hall, Monson, and Patterson 2009) have demonstrated that the location of voting places, the performance of poll workers, and the type of balloting machines used to vote all have significant and independent effects on voter performance including turnout and affect towards the voting experience. Affect towards the voting experience may determine future voter participation (Bendor, Diermeier, and Ting 2003; Fowler 2006 ) and mode of voting, e.g., voting in-person on or before Election Day and absentee by mail.
In this article we study the effects of Election Day vote centers (EDVC) on voter turnout. Election Day vote centers are polling locations that are open to all voters in a county rather than geographically restricted precincts. Specifically, we examine Texas and Colorado's experience with alternative arrangements for EDVCs and their impact on voter turnout in the 2006 and 2008 elections. We test our hypotheses at both the aggregate (i.e., county) and individual levels. We find that EDVCs increase voter turnout, particularly among infrequent voters. We build on previous research Juenke and Shepherd 2008) by demonstrating that vote centers continue to have a positive impact on voter turnout, especially among habitual nonvoters. Moreover, we detect an emergent property of vote centers: their positive effect on turnout is greater in lower turnout elections and particularly among traditionally non-voting populations.
Our article proceeds with a review of recent research on electoral administration and voter turnout, a discussion of vote centers and their attributes that might positively impact voter turnout, a research design for testing our hypotheses, and empirical findings. We conclude with a discussion of the findings and directions for future research.
PREVIOUS RESEARCH
A host of scholars have examined the effects of polling locations on electoral participation. One recent area of research is the effect of distance between a voter's residence and their polling location on voter turnout. The expectation is that the distance between a voter's residence and polling place is negatively related to their probability of voting (Brady and McNulty 2011) and may be mediated by factors such as access to transportation (Haspel and Knotts 2005) and travel times (Gimpel and Schuknecht 2003) .
Factors related to the convenience of voting have also been studied by researchers but, until recently, the effects of convenience on the probability that an individual will vote has not been theoretically well understood. The problem with earlier theoretical models of voter turnout is that they consistently under-predict observed levels of voter turnout. Recent refinements that incorporate a learning process have been shown to better match observed levels of voter turnout in U.S. elections (Bendor, Diermeier, and Ting 2003; Fowler 2006) . There is some disagreement as to the specific learning mechanism that voters might use, but these recent models all suggest that voters condition their future voting behavior on their previous experiences. According to these models, if an individual has a positive voting experience in one election, she is more likely to vote in the following election (Fowler 2006; Gerber, Green, and Shachar 2003) . Some research also suggests that negative experiences can lead individuals to be less likely to vote in subsequent elections (Fowler 2006) . Simply stated, voting, like many other behaviors, is habit forming if it is positively reinforced.
Existing theoretical models of voter turnout provide a basis for linking the convenience of voting to turnout. They also imply that even after the reform is implemented, its full effect might not be immediately realized. The recency (i.e., post 2000) of several electoral reforms (e.g., vote centers, improved poll worker training, and new voting devices) does not provide a source of data to examine long-term effects of the reform, but it might be an important topic for future research. Consequently, we might observe a significant but not full turnout effect of vote centers due to its recent adoption.
Several studies of convenience voting also suggest that the effect varies by the type of election. In particular, election reforms such as vote by mail seem to have a greater impact on otherwise lower turnout elections such as local elections (Magleby 1987; Karp and Banducci 2000; Kousser and Mullin 2007 suggests that there might be alternative ways of administering elections that do not eliminate time costs, but rather makes the act of voting more complementary with other demands on voters' time.
As described in previous research, there are two main characteristics of vote centers that allow us to conceptually differentiate vote centers from precinct-based models of election administration. Those two characteristics are openness and centralization . Openness refers to the property of vote centers that allow individuals to vote at any location throughout the county rather than be assigned to a particular polling location based on their residential address. Openness might increase turnout by lowering transportation and information costs as voters can go to any location that is most familiar and convenient for them, particularly for individuals traveling outside the home (e.g., commuting for work, school, shopping, or recreation) on Election Day .
The second characteristic of vote centers is centralization. Centralization refers to polling locations that are fewer in number and located at larger and more visible sites. Centralization also exists to varying degrees in precinct based polling locations. Centralization may have several positive effects on voter participation . Larger and more visible sites can reduce informational costs that voters incur when attempting to find a polling location and offer more available parking at the site. Centralization also allows for better equipped polling locations to efficiently process voters. With more staff at each polling location, poll workers will be able to specialize in certain tasks such as checking in voters or assisting them with their ballots, which should lead to more efficient operations and improved service to voters.
The explanation for why vote centers positively influence voter participation focuses on how this electoral innovation makes voting complementary with other daily and routine activities, a condition that has not been observed with other electoral reforms (e.g., in-person early voting, relaxed voter registration requirements/deadlines, and relaxed mail-in voting). It may seem contradictory to expect voter participation to increase when jurisdictions reduce the number of polling places. A reduction in the number of voting places, along with allowing voters to vote at any location is also accompanied by a significant change in the location, staffing, and equipping of Election Day voting places. A smaller number of larger voting places centrally located to where voters, work, shop, and travel on Election Day, with a larger number of poll workers, parking places, and voting machines lessens the likelihood that voting on a Tuesday will conflict with other daily activities. The proper configuration and location of EDVCs may even complement these nonvoting activities (e.g., shopping at a supermarket with a vote center). It is the size and location of EDVCs that make these voting places more convenient to voters and positively effect voter turnout.
1 found that Election Day vote centers in Larimer County, Colorado had a positive and substantial effect on individual electoral participation, although results from their sensitivity analysis suggested that alternative explanations could not be definitively ruled out. Additionally, the relationship was greater for infrequent rather than frequent voters. The subsequent spread of EDVCs and use in more recent elections not only enables us to further examine the empirical effects of EDVCs but also permits an evaluation across counties, states, and types of elections.
Juenke and Shepherd's (2008) county-level analysis of the turnout effects of vote centers fails to detect a significant positive relationship between the use of vote centers and voter turnout. Moreover, the authors identify a negative, albeit weak and nonrobust, effect for vote centers on turnout in the 2006 mid-term congressional election. They conclude ''the new thing in Election Day voting appears to be a lot like every other procedure change before it. It is different, unique, and convenient, but at the end of the day it appears to do little to change the size and makeup of the voting population (2008:63) .'' The authors suggest that newness of this electoral reform requires further analysis to tease out the joint effects of mobilization and vote centers in altering voting behavior and test for any demographic changes to the voting population. To this conclusion we add one additional caveat. The 
DESCRIPTION OF EDVCS
We collected detailed information on EDVCs as implemented in the 2008 election. While EDVC counties share common characteristics as discussed above, there are variations in the way the reform is implemented. Polling locations must be suitably located and equipped for the geographic and population characteristics of the particular county. We examined several aspects of how EDVCs are implemented in different counties. Table 1 shows a breakdown of the number of registered voters, the number of EDVCs, and the ratio of voters to EDVCs for each of the counties with EDVCs in Colorado for the 2008 election.
As shown in Table 1 , there is considerable variation in the number of polling locations and the number of voters per place. There are several factors that might account for this variation. First, the relevant comparison might not be the number of active registered voters per EDVC. That is, some counties have higher rates of early voting and permanent absentee ballot voters which reduce the number of in-person Election Day voters. While a county might have a higher ratio of voters per polling place, that does not necessarily mean that the locations are serving more voters on Election Day. A second factor is the population density of the county. A densely populated county might be able to concentrate Election Day operations with a smaller number of polling locations whereas a less densely populated county might need additional sites.
To assess the locations of vote centers we geocoded the polling locations in Colorado and Lubbock, Texas counties. To examine distances between EDVCs and voters' residences we geocoded a random sample of 5,000 Election Day voters in Lubbock County and calculated Euclidean distances to each polling location for each voter. Similar data on geographic distances have been previously analyzed (e.g., Gimpel and Schuknecht 2003; Brady and McNulty 2011; Haspel and Knotts 2005) but these data are unique in that vote centers are not geographically designated. This has two related consequences. First, any individual can vote at any polling location so there is not one distance, but rather k distances where k is the number of vote centers. Second, residential distance might not be the most relevant quantity as individuals could vote closer to a workplace, travel route, school, or other destination point. Using the geographic information, two quantities were obtained for each individual: the minimum residential distance and the actual residential distance. The minimum residential distance is the distance between a person's residence and the nearest vote center. The actual residential distance is the distance between a person's residence and the polling place where they actually voted. By comparing these two quantities we can assess how far vote centers are from a person's residence, and whether they choose to vote near their residence when given a choice to vote elsewhere.
The results from this analysis show that 36.7% of the sample voted at the polling location nearest to their house, which leaves a substantial majority that did not vote at the location with the minimum residential distance. The median of the actual residential distance was 1.25 miles while the median of the minimum residential distance was .495 miles. From these data, most individuals appear to vote relatively close to their residence although not necessarily at the location closest to their residence. While this suggests that many To analyze these data, we estimate a differencein-difference regression model (Angrist and Pischke 2008) . The dependent variable in this analysis is turnout in 2004 and 2008 . The interaction between the vote center variable and the 2008 dummy variable shows the effect of vote centers on turnout. We utilize this design to account for both electionspecific effects (e.g., turnout was slightly lower in all counties in 2008) and county-specific effects (e.g. certain counties might have persistently higher or lower turnout). For example, counties with a larger population likely have higher rates of mobility which is related to lower voter turnout (Highton 2000) . Of particular concern is the possibility that counties with higher turnout are more likely to adopt EDVCs. The regression estimates shown in Table 2 suggest that EDVCs increase turnout (b = 0.024) but the estimate is not significant at conventional levels (p = 0.175). While the results are not statistically significant, the samples for these analyses are also fairly small (n = 126). Although vote centers were most Two limitations of these analyses are that they do not account for individual factors that also affect turnout and do not allow us to assess whether the effect varies by individual characteristics such as prior voting history. To account for characteristics of individual voters we also analyzed the voter data file from Colorado. The Colorado voter file provides validated turnout data for all registered voters in the state of Colorado. It also provides a measure of voters' age, major party registration status, sex, and prior voting history. Prior voting history includes all general, primary, and local elections from 1996. This information is used to create a count of the number of elections in which each person voted.
To control for these factors we match individuals in EDVC counties to individuals that were in traditional precinct counties. This was done by first selecting a random sample of 10,000 individuals in EDVC counties and 60,000 potential controls in One potential concern with this analysis is that if EDVCs actually had a negative effect on turnout the reform could depress the number of active registered voters and potentially increase the turnout rate by shrinking the pool of registered voters. This appears not to occur, as Larimer County, which has had the longest experience with EDVCs, had a 16% increase in active registered voters from 2004 to 2008 while the statewide increase was 10%.
precinct counties. Observations in EDVC counties were exactly matched to a corresponding control on the observed control variables (age, sex, major party registration, and prior vote history). Of the initial 10,000 observations, 9,776 were exactly matched to a control, for a 97.8% match rate. Since the observations are exactly matched on the observable characteristics, the samples are balanced on these variables. Table 3 shows logit estimates of turnout from the matched sample of 2008 Colorado voters. 3 These results show that EDVCs have a positive and significant effect on turnout, and that this effect is fairly consistent for frequent and infrequent voters. To assess the substantive effect of EDVCs, Figure 1 shows the effect of EDVCs on the probability of voting. As shown in the figure, the effect is positive and slightly higher for individuals with a low to moderate amount of prior voting experience.
We also analyzed a matched sample from Lubbock, Potter, and Randall counties in Texas. Unfortunately, we were not able to match on sex as this information is not included in the Randall voter file. The prior vote history was also not as extensive in Texas, as the information spanned general, primary, and local elections from 2004. We matched observations exactly on the remaining variables (age, major party registration, and prior vote history). Of the initial random sample of 10,000 Lubbock voters, we successfully matched 99.3% to a corresponding control. As shown in the third column in Table 3 , the results from this analysis are consistent with the findings from Colorado, as EDVCs have a positive and significant effect on turnout. As before, the coefficients cannot be interpreted as marginal effects so we calculated predicted probabilities shown in Figure 2 . The results in Figure 2 show that the effect is somewhat greater for individuals with a low to moderate amount of previous voting experience.
One notable difference between the two states is that vote centers appear more efficacious in the analysis of Texas counties than in Colorado. There are several possible explanations for the difference in the size of the effect. One is that turnout was higher in Colorado so there is a ceiling to the effect of any reform in presidential elections in Colorado. Since there was relatively lower turnout and campaign activity in Texas, there was a greater opportunity for the reform to increase turnout. It is also possible that the reform was implemented more effectively in Texas, and there is the possibility that unobserved differences (other than EDVCs and the control variables) are influencing turnout in the Colorado counties, Texas counties, or both. Additionally, Lubbock has a large population of Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
FIG. 1. Effect of EDVCs on the probability of voting (CO 2008).
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We also conducted placebo tests in which we regressed turnout in 2004 on EDVCs. As anticipated, the placebo-vote centers have a weaker effect on turnout than the actual vote centers. In the case of Texas, the placebo-vote centers were associated with a reduction in turnout. The Appendix provides a discussion of the placebo test, model estimates, and limitations of the analyses.
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college students (Texas Tech University) that might be especially responsive to EDVCs. Additional analyses were conducted using data from the 2006 midterm elections. As discussed above, previous studies have found that election reforms tend to have a greater effect in lower turnout elections While the estimate is not statistically significant at conventional levels, the sample size is also relatively small. Looking at Texas, turnout in Lubbock County remained relatively unchanged. Turnout decreased by 3.7% and by 4.4% in Lubbock for a net decrease of 0.7%.
An analysis of voter file data was also conducted. For this analysis, control variables were created for age, gender, party registration, and vote history. Individuals in EDVC counties were then exactly matched on these characteristics to corresponding individuals in precinct counties. The matching was conducted by first randomly selecting a pool of 10,000 treated observations and a pool of 60,000 potential controls. This provided a successful match rate of 98.2%. Logit estimates are shown in Table  4 . The model also includes a control variable for Denver and Douglas counties. This was done to account for the extraordinary circumstances of the election, as these two counties experienced failures of newly adopted pollbook software that caused voters at some polling locations to wait in line for hours on Election Day.
4 From this table, we can see that EDVCs appear to increase turnout, particularly for less frequent voters. Figure 3 shows the substantive effect of EDVCs on turnout.
Our findings tentatively point to a positive turnout effect of vote centers. This finding, however, varies by type of election. In lower turnout and presumably less salient elections (e.g., 2006 midterm election), vote centers have a significant and pronounced effect on voter turnout, particularly among less frequent voters. In contrast, vote centers have a similar effect on voter turnout for frequent and infrequent voters in high turnout elections Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
(e.g., 2008 presidential election). This result is similar to the effect of absentee mail-in voting which also varies by the type of election (Magleby 1987; Karp and Banducci 2000; Kouser and Mullin 2007) .
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CONCLUSION
The results from our research suggest that EDVCs increase voter turnout, which is consistent with previous research on early adopters of vote centers . More importantly, we have shown that the positive effect vote centers have on voter turnout is enduring and extends to a wider set of counties and states than those that first adopted this electoral reform in 2003. One unanticipated finding is the much stronger and positive effect vote centers have on voter turnout among non-habitual voters in low (i.e., 2006) than higher turnout elections (i.e., 2008) . Though this is not an altogether unexpected finding, it underscores the concern that other factors rival the effects of electoral reforms like vote centers.
This finding might be expected. Lower turnout midterm congressional elections do not generate as much campaign activity as do high turnout presidential elections. The positive effect vote centers have on voter participation, in addition to the publicity generated by local election officials, is more likely to be muted in higher volume presidential elections than in lower volume non-presidential elections. Consequently, whatever effect vote centers have on the likelihood that infrequent voters will vote might be muted by the significantly greater volume and effect of a presidential election. Conversely, absent the mobilizing effect of a presidential election, the convenience of vote centers has a less impeded effect on mobilizing infrequent voters in quiescent elections. There is supporting evidence for this assessment. Arceneaux and Nickerson (2009) and Malhotra et al. (2011) report that efforts to mobilize low propensity voters is significantly greater in high rather than low turnout elections.
There remain several other important questions about vote centers that require further investigation and which inform our understanding about the administration of elections. What are the costs of voting and how might vote centers and other administrative reforms help contain these costs? Do vote centers provide a more positive experience for the voter, increasing the likelihood, ceteris paribus, that a voter will vote in successive elections?
Elections are costly, and not just for the candidates who contest for public office. With the adoption of the Help America Vote Act in 2004 election officials are now required to comply with a host of costly regulations and requirements including new voting equipment, provisional voting, assistance for other abled persons, and other minimum administration standards. New voting machines purchased in 2001 with federal funding have reached or exceeded their reliable usefulness and their replacement is not likely to be funded with new federal moneys. Consequently, the savings that might accrue from vote centers' greater efficiency may not be inconsequential.
Vote centers are expected to reduce the inconvenience of voting by making voting on Election Day less rivalrous with other activities. Do vote centers produce shorter wait times to vote, more qualified poll workers to assist voters with voting equipment, and voting places more central to where voters work, shop, and travel? If voters, especially infrequent voters, have a more positive voting experience at vote centers, does this lead to more frequent voting? These are questions that need to be pursued in future research about vote centers and the administration of elections in general. The results of the placebo test are shown in Table  A1 for Colorado and Texas. First differences are shown in Table A2 (there was no vote history variable or interaction in the Texas data). These results show a weak to negative association between placebo-vote centers and turnout. The association in Texas is negative; in Colorado there is a positive association and the substantive relationship is relatively weak. While the analysis by no means obviates the concern about unobserved variables, it does weaken the hypothetical counter-claim that the results presented in the main body of the article are attributable to an unobserved factor.
Standard errors clustered by county
The following three tables show logit estimates with standard errors clustered by county and different subsets of the control variables. Clustered standard errors in parentheses. Clustered standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. 
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